UNCLASSIFIED

AD NUMBER

AD324734

CLASSIFICATION CHANGES

TO: unclassified

FROM: confidential
LIMITATION CHANGES

TO:

Approved for public release, distribution
unlimited

FROM:

Distribution authorized to U.S. Gov't.
agencies only; Foreign Gov’t. Info.; Mar
1961. Other requests shall be referred to
British Defence Staff, British Embassy,
Attn: Sci Info Off, 3100 Massachusetts
Ave., NW, Washington, DC 20008.

AUTHORITY

British Embassy, per DTIC Form 55, dtd Mar
11,2003; British Embassy, per DTIC Form
55, dtd Mar 11, 2003

THIS PAGE IS UNCLASSIFIED




CONF]ID]ENT]IAL

0324 1341

Repraduced
éq lhe

ARMED SERVICES TECHNICAL INFORMATION AGENCY
ARLINGTON HALL STATION
ARLINGTON 12, VIRGINIA

CONFIDENTIAL




NOTICE: when government or other drawings, speci-
Tications or other data are used for any purpose
other than in connection with a definitely related
guvernment procurement operation, the U, S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that ‘the Govern-
ment may have formulated, furnished, or in any way

" supplied the said drawvings, specifications, or other

data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or convéying any rights
Oor permission to manu.acture, use or gell any
patented invention that may in any way be related
thereto,

(sl




\\ | | CONFIDENTIAL-DISCREET

iy |

?1\\ P'T'P' (R)33 Pogcn sty POk A e PoT.Po (R)33

NE 0

4\\‘\" .

:j CHEMICAL DEFENCE EXPERIMENTAL ESTABLISHMENT
: RADIOLOGICAL DECONTAMINATION
CLOTHING TRIALS /i |

o BY

o

E. NEALE AND K, SINCLAIR

PORTON TECHNICAL PAPER No. (R)33

C.D.E.E.
Porton

Wilts,

CONFIDENTIAL-DISCREET




°
QP

. CONFILENTIAL~DISCREET

Porton Technical Paper No, (R)33
Date 7th March, 1961

BADIOLOGT.CAT, DECONTAMINATTONeCLOTHING TRIALS

by

E. Neale and X, Sincloir
SUNMARY

A series of trials in vhich men crawled for shert distances on damp
grass contaminated with a simulant representing insoluble particulate fall-
out, has demcnstrated that very high levels of contamination can result on
various parts of the clnthing, As would be cxpoected, the heaviest deposiis
ococurred on knees and forearrs though econsiderable contamination was also
found on some neccusicng c¢ver tho thighs and abdomexn,

The contamination levels were I'requently such that, in terms of H + 4 hour
fall-out, the g dose to the underlying skin would be greatly in excess of that
given as permissible, even in an emergency,

Contamination on the combat sult, thcugh often well above the permissible
level, was invariably lower and less extensive than thnt on serge battledress.,

Proliminary tricls involving dccontemination by brushing and by vacuun
cleaning, indicated thot neither procedure could be relied upon fer the
remcval of conteminctien associatod with meisture and mud, RBrushing eppeared
to be mcre effective on combat sulting than on serge but vaouum treatilent
was very inefficiemt on both tyzes of cloth,

Experience has shioun that a proper assessment of decontamination methods
will not be pnssible with the present trials conditions, It will ultimately
be necessary either to use a more active simulant or to develop more sensitive
methods of measuring contamination.
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Porton Technical Paper No., (R)33
Date 7th March, 1964

RADIOLOGICAL DECONFAMINATION;CLOTILING TRIALS

INTRODUCTION

A preliminary note (1) vas concerned prirarily with the choice of fell-
out simulant, with instruments for measuring the contamiration and with health
physics aspscts of the trials, A totel of eight trials using simulant par-
ticulate fall-out labelled with Na*4 has now boen completed and it is expediant
to summarise the information obtained and to consider the objectives of future

trials,
PROCEDU &
(2) Simudant

For each trisl 15 g of 100 micron glass beads (brllotini) vere irrodietad
at A.E.R,E,, Harwell for six hours at o thermal neutron trlux of about
10"n/em® /sec. Analysis of the glass showed the sodium content to be 3.4 por
gent, thug the Mntd aotivity would be about 300 pe pex grom of glass at tho
time of removal from the reactor, ¥or all but the first trisl (where untreatsd
boads were used as diluont) the aclive materiel was diluted with orne hindred

tines its weight of fluorescant beads (2). On cach ecccasion the triel vas

carried out abcut twenty-four Liours after remeval of the heads from ine recactor

80 that the specitic activity of tho diluted material at the time of use
would be approximately 1.0 pc/g.

In order to check the uniformity of pmiming and to provide calibration
data for interpretation of results, rand-m samples wore talten from the diluted
simulant and the count rate of weighod amcunts (10-50 mg) checked with a
shielded end-window GM tube and scaler. A good linear plot was obtained for
each batch although the specific activity varied considerably from trial to
trial, This was largely due to the fact that the material was not always
removed from the reactor at the same time on the day previous to the trial,
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Date Trial No, Specific Activit -
when distributed (opm/mg) + v
2,9,60 1 350
23,9,60 2 4,00
L410,60 3 620
13,10.60 L 720
20.10.60 5 590 )
8,11.60 é 100C
22,14.60 ° 7 550 ,
29.11,60 8 & 630 e

(b) Distribution

The equipnment described in the earlier report was used to distribute the
simulant, the approximate surface loading being 5 g/f5% on all oocasicns,
Except rfor the first trial over concrete, the surfece was short grass,
Unfortunately measurements uf surface moisture on the ground were aot ob=
tained in the earlier {trinls although from tho appearance of the garments
after crawling there is little doubt that the order of weitness was 2>3>4,

In the later trials pads of weighed filter paper (cach pad comprised six
circles of paper o 11 cm diamcter) were left in contact with the ground
under a 20 kg wveight for 10 minutes end reweighed; duplicate measurements
showed poor agreement but average values verce as followss=-

Trial No. Surﬂgpé Moisture
5 5.7 mg/en’
7 7.0 " "
8 10.0 n "

A rough check on the distribution of activity was obtained by taking
measurements ¢lose to tho grovnd with & shielded end-ttindew counter as
described in the earlier rcpors,

(¢) Type of Clothing and Contomination Frocegure .

In all trlals, one volunteer was dressed in khnki serge battledress;
in trials 5-7 a gecond volunteer wore the arpy comvat suit. For trials .
2-l, the second volunteer wore sarge battledress with pleccs of ccubat suid
clcth pinned over the forearms, thighs, cbdomen and knees, Linern skull caps,
gloves, overshoes and dust resplraters were worn by all persons while crawl-
ing in the contaminated arca, The exercise for trials No, 2-7 involved a

o
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oranl of about 24 yards (along three parallel lanes each 24 ft long by 2 £
wide), carrying a dummy rifle. In the last fwial an attempd was made to
obtain information on the relationship between the distance crawled and the
degroe of contaminatlon; the same person, wearing asdifferent sult of serge
battledross on each oscasionf carried out three oxeroises consisting of 8,
16 and 2) yards orawling respeoctively. ®
®
Immediately after the exer01se the volunteer went irto a dark room
for visuwl examination unddt a U,V. lamp and the contaminated patches were
ehall marked for subsequent assossment by radiac monitoring (see below).
The garments wore removed for monitoring but in the later trials the trousers
were put on again and the knse patches subjected to vigorous brushing \sti°f

neil brush) or vacuum cleaning for one minute before removal and ro-moniuorlng.

The vacuum cleancr, a Hoover Model H,E.1, was the same tyve as that used in
the earllier laboratory siudics on clothing decontamination (6) the houe
was fitted with an end-picce having a 4" x " aperture.

() Measurement of contamination on Clothing

In the first report it was shown that o gA/ratemeter type monitor was
insufficiently sensitive for measuring low levels of contamination (with this
very low activity sinulant) and also that with the normal cylindrical probe
it was difficult to control its position in rolnrtion to the contauinated
surface, An alternative procedu.s, giving better sensitivity and a precise
location of the surface and counter, wes to cut the cloth into pieces of a
convenient size for mounting in a lead castle vith an end-window GM tube
and Dekatron scaler, the counting time bLeing varied according to the con-
tamination level. As this was too time consuming for routine examination
of garments, with the available resources, o compromise was achieved by
attaching an end-vindow GM tube to a Type 1021B . -utamination meter or
Burndept Ratemeter BN,110, The end-window tubo was housed in a heavy brass
holder to exclude scabtered f radiation and a brass ring on the base served
to maintain a constant distance of 1.0 cm bevween the mica window and the
sontaminased suriace, Falrly precise positioning orf the tube wes ensured
by placing & onec~ineh grid ruled on polytliene [{ilm over the arca to be
examined, A comparison of mcusurcuants made in this way with those using
the Dekatron scaler cnd load castle is given in Appendix I, It will be
scen that the coefricient of veriation of the rabtio botween the two sots of
results wus approximtlely 7 por cunt,

Another possible source of orror lies in the fact $hat contamination
can vary between a unifoxm distribution over the area cxamined and a con-
cenvrated spot on part of the area. Examination of this effect by compering
the count rate on a sample heaped in the contro of the area and spread
uniformly over the surfacb, showed that the differcnce for contamination
densities up to 20 mg/tm® did not exceed sbout 10 per cent, whioh is
acoeptable for the present purpose,
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~_On two %ccaslions where monitoring showed heavy contamination, the oloth
sample @serge) Was boiled with 5 per cent caustic sode to disintegrate it.

The solid residue wassaliowed to settle and tRhe liquid carefully decanted off,
The residue, er washing several times with water and acetone, was found

to be almost entirely 100 p glass beads; these were dried and weighed for

couparison with the results obtained by monitoring. @
&

RESULTS AND DISCUSSION ®

(2) Contamination

The results of the firat trial (on oonocrete) have been omitied as they
were summarised in the earlier report and further, they are not readily com~
parable with the results of later trials owing to a change in monitoring pro-
cedure, In all seven trials on damp grass, the gencral pattern of contamination,
as shown by examinetlion under ultra-violet light, vas similar; knecs and
forearms were always heavily contaminated while other parts of the body, poar-
ticularly thighs and abdomen vwere affected to an extent depending on the
buiid of tlre individual and' his menner of croavling. Heavy contamination vas
usually associated with wet patches on the clothing., In a few cases where
mud also adhered to the elcth this was not nceessarily an arca of high
activity,

It is not convenient to rcoort all results in dctail but a number of
typical areas, illustrating the pattorn of contamination are presented in
Appendix II Tables 1-6, Contamination density levels wire derived from the
observed count rate and the speciflc activity of the simulant.

In Appendix III, the results of all trials arc sumsarised in terms of
(1) the appreximate arca contaminated (1i) the moan contamiration level
and (1ii) the peak contaminution level rccorded, The most striking feature
of the rcsults is that the khaki serge battledress showed much heavier and
more extensive coentomination than the combat sult wnd with the latter there
was much less dependence on the surfacc moisture content (as shown by varia-
tion in results from onc tricl to another), In the fow instances whore
khaki serge was disintegrated in caustic soda and the glass beads recoverecd,
the hoavy contamination levels indieated by monitoring were confirmed to
within 4 10 per cent by che weight of beads, *

In the one trial in which the distance crawled wus varied, rcsults
were somevhat erratic; while both roan and poak contamination levels shovwed
an increase between 8 and 16 yards erawling, it socms prcbable that satura-

tion may have been reached at about the latter distance, Furthor trials
are however required to confirm this,
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Verious estimates have been made of the short term effeots of § radlablon

from fission'prodgcts on the skin but those of Alpen (3) appear to be most
generelly accepted:= .

Effect of short gerfbd exposure of skin: .
. ®
to B Radiatlon ®
Dose (rad) Effect
0-600 No acute effect
. 600-2000 Noderate early erythema
2000-4000 5 Erythema within 1 day; skin
breakdowvn in tvo wecks

Lssuming that contamination does not oocur before H + 4 hour, and takin
a value of 200 mc/g as the average § activity of feli-out at this time (H)(S?
an estimate has been made of the contaminntion-dose relationship for varicus
thicknesses of clothing, For this purposc it L+s been arbitrarily assumed
that the clothing remains contaminated (and worn), for a period of seven days,
This assumption is of little consequence since a period of one day would

only reduce the estimatcs by 27 per cont while a period of one month would
increr.se them by about 14 per cent,

Clcthing weight Dose reccived from 1 mg/cm?
(ng/cm ?) contamination at H + 1 hr
\P- - K ]
30 3000 rad.
100 1500 "
180 900

Taking 100 mg/en’ ns the weight of combat suiting and 180 mg/om?® as
that of serge battledress, it will be seon Yrom the results in Appendix IIX
that peak doses could excoed 42,000 rad on troops wearing the combat suit
and 0,000 rad on troops wearing serge batiledress, Similarly, doses
corresponding to the mean contomination levels could be as high as 3,500 rad
for the combot suit and 20,000 rad for the battledress, Those estimates must
of course be considered in conjunction witn the whole body y dose to whioh
the person would be exposed,
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-have-a8-yet been no trisls to relate the piekeup of eentagxﬂ:a&tienm
-eloghing to the density of contamination on the ground; however, the. sreund
con,amination density used throughout the present trials (nominail
eorrespends to a y dose rafe near the ground of about 200 r/hr at H + 1 hr.
Thus during thé short time spent crawling, the whole body ¥ dose would be
well withun the acceptable limits for wartime,

°
Fall-out from megaton nuclear weapons would be very wide spread, and
speedy evacuation from the contaminated area would be immracticable; under
these conditions the y hazard from fall-out on the ground would be the pre-
dominant faotor, Data relating to fall-cut from tactical nuclear weapons is
not at present available, but If the aotivity and contamination density is
similar to that from the larger weapons, but covering a much smeller area,
- then it seems likely that the major hazard to infantry could arise from the
pick-up of contaminction on the clothing,

5t R A B sy ..
i "t

(b) Decontamination

Sore typical decontamination resulis are given in detail in Appendix IV{a)
and a summary of ell the date is presented in Appendix IV(b)., It is evident
that much more work is required to cover the many vaciables which may be
expected to affect the efficiency of decontamination but it is clear even from
these preliminary tests that thc combat suit is more readidy decontaminated
than the serge battledress, It also appears that if the conteminntion is
assoclated with moisture and perhaps mud, nelther brushing nor vacuum treat-
ment can be relied upon to remove it,

The results obtained in the one trial using the vacuum cleaner are par-
ticularly disappointing when compared with the earlier laborntony results (6);
howover, it should be noted that the laboratory tcsts w.re designed to repre-
sent the situation in which contamination ococurs through exposure while fall-
out is descending, In the present trials in which the contamination was
ploked up from short damp grass, it was inevitably associated with some mud
and the ocolloidal nature of the latter could completely alter the character
of the adhesion between the fall-out sinulant and tha eloth,

A further point worth emphasising is thnt the conditions choson for the
trials, namely one minute's brushing or vacuum treatment on the knec,
probably represents more detailed attention than would be practicable when
dealing with the entire suit., Despite this, as will be saen from Appendix
Iv(a), the percentage rcmoval of contamination was very variablo, being for
example over 90 pcr cent at some points and nil at others with brushing on
serge battledress,

(e) Futurc Work

Trinls are procecding to obtain further information on the following
agpects of the problem:

CONFIDENTIAL~-DISCREET
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(1) The effeot of the length of cbntact (distance orawled) anﬂ the é
lpvel of contamination on the®ground, on the amount pieked up 4

on clothing. ;

(11) The influence of the degree ‘of wetness of the olothing on the
plck-up of contamination and its removal,

.

(1i11) Some triels on bare soil have been carried out but the nature
® of the soil may be important, Since it will be impracticable
to include a wide variety of soils in fileld trials, considera-
tion is being given to the possibility of studying this in the
laboratory.

S o A WO (M RN KRR £
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(iv) Although neither simple brushing nor vacuum treatment appear
to be very effective, a combined vacuum-brushing technique
may be more satisfactory; this possibility will be exemired.
= 1
(v) Trinls on drier ground (grass and bare soil) are obviously required
but it is unlikely that thesc will be possible before early
sumnier, , |

It will be seen from Appendix II that with the present low nctivity
simulant and existing methods of asssssment, %t is not possible to measure
cor.tamination densities below about 0,3 mg/rm ; this reprecsents a potential
dose to the skin of 250-300 rads through serge battledress or 400-500 rads
through the combat suit G{+1hroontamination§. For the measurement of

- initial contemination on elothing therefore, present methods are adequate.

It must however be recognised that the normal procedure for troops suspecting
contamination would be to deconteminatc at once and undergo menitoring as
soon ag nossitle afterwards; the permissible level of contemination must
then make allowence for the substantial dose received before decontaminction.
In this connection Soole (7) suggested that for measurements carried out
after decontamination the psrmissible levels should be one tenth those accept-
able for initinl contamination, It is evident therefore thet before a com-
plete assessment of decontominrtdon mothods is possible it will be nccessary
either to use u more active siuulent or to use more sensitive (and hence less
simple and r&pld) mcthods of assessment,

A further point which must be borne in mind in the nmnasurcment of low
contaminatdcn densities, is the possible crror inherent in the use of a
diluent, The present simulant consists of 100 inactive beads to every
irradiated bead; so that with a conteminatlon density of 0,03 mgysem™ there
would be an avernse of only one active bead to sach 5 cm® of contaminated
surfaco. The arca coverced by the end-window GM tube used is in fact approxi-
mately 5 cn2,
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CONCLUSIONS .

A series of trials involving short distance crowling on damp grass con-
taninated with a simulent reprosenting insoluble particulate fall-out, has
demonstrated that very high levels of contamination ocan result on various
parts of the clothing, As would be. expected the heaviest deposits occurred .
on knees and forearms though considerable contamination was also found on '
some occasions over the thighs and abdomen,

« 3

The contaminq}ion levels were frequently such that, in terms of H + 1
hour fall-out, the g dosc tu the underlying skin would be greatly in oxcess
of that given ns permissible, even in an emergency.

Contaminaticn on the combat suit, though often well above the permissible
lovel, was invariably lower and less extensive than that on scrge batiledress.

Preliminary triids involving decontamination by brushing ond by vacuun e
cleaning indicated that neither procedure ciuld be rclied upon for the removal
of conteminctica associated with moisture and nud. Brushing appeared to be
more effoctive on combat suiting thon on scrpe but vacuun treatment was very
inefficient on both typcs ot' eloth,

IExperience has shown that a proucr assessnent of decontamination methods
will not be possible with the precsent trials conditions, It will ultimately
be nzeessary eithor to uso a more active simulant or to develop more sensltive
nethods of measuring contaminotlion,

ACKNCWLEDGEMENT
The tollavoration of Major W.A.Q. Psarce end other members of the Staff

of the Joint School of Nuclear and Chemical Ground Defonce is gratcfully
acknowledged.

(Sgd. ) HelLe Green,
Supt., Physics Resoarch Division.

(Sgd.) A.S.C. Hi11,
EN/KS/DG Deputy Director,

CONFIDEGNTIAL-DISCREET
-8 -



e PSR

ropE IR PR

S R

B R A IO B

CONFIDENTTAL~DISCRELT .

t

REFIRENCES

(1) P.N. 168, E,Noale, K. Sinclair and H, Stretoh.

(2)
(3)

(&)

(5)
(6)

(7)

P.T.P. (R)29, H. Strctch and B.C, ll. Warren.

12th Tripartite Conference on Toxicological Warfare (U.S.N.R.D.Le
Stotenent) E,L. Alpen,

86%h U,S. Congress Heerings (1959) "Biologicel and Environnental
Effects of Nuclear War',

UaSoN.R.D.L. - TQR. 187’ T. Triffeto
P.T.P \K)22, E, Neale and B,H. Lotts,

D.P.R./Bl7S/1/4/58, 1Y, Soole.

CONFIDENTIAL-DISCREET
-9 -

i



SR T L L —

A

epfix I to P.T,P,

CONFIDENTTAL=-DISCREET

Comparison of Radiation Monitor Type 1021B and Dekatron

Scaler with lead castle and head amplifier, each using the same
type of end-window GM tube,

‘at various levels of activity.

distonce of 1,0 cnn from the contaminated surface,

Measurements were made on pleces of serge treated with P32 phosphete
The end-window tube used on the Monitor was
. shielded with a heavy brass tube and the micawindow maintuined at a constant

o eobia b s

Monitor Sealer _ Ratio
(cps) & B 5 5 D: A
20 1 1232 433 2147
55 1 3540 1250 22.8
60 1 417k 1470 2L.5
65 1 4434 1560 24,0
90 2 1575 1975 21.7
120 2 276l 2764 23,0
210 2 5460 5160 24L..5
325 2 7884 7881 24,2
580 2 14170 14170 2Lk
1400 A 118376 32200 23.0
1600 L 15085 14,4000 27.3
1800 4 17990 L8800 27.2
) B = shelf number in lend castle,
C = observed mean count rate (epn).
D = Count rate corrcoted to shelf 2,
Mean Ratio = 24.0 (stond dovn. 1,8)

Coefft. of variation = 7.5%.
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Detailed results on typical areas of contamineted elothing,

i

it .u.u&miikﬂi&‘;im sy, 110

Results are expressed as contamination densities (mg/om?) calculated fron %
the observed count rate and the specific aetivity of the simulant, ;
(Note:- mean density of contemination on the ground 5 ng/cn?). o i

Table 1
: Trial No. 5. (20%h October) Jerge Battledress -
° Right Thigh (Lreu 8" x 5" R
@
1.5 1 2.0 2,0 | 1.5 | 1.5 | 2.9 1.7 -
2,31 L3 | 6.3 | 74| 8.6 | 9.7 8.6 | 5.4
.91 74 | 7.7 | 941 | 10,0 | 9.1 | 10,0 | 10.9
La3 ) 542 1 947 | 1145 | 1040 9e1 10,6 | 10.3
0.71 1.9 ] 3.7 | 8.6 8.6 |10.9 | 10,9 | 9.7
Table 2

Loft Forearn (firea 6"

¢ Battledress =
X 5“

Trial No, 6, (8th November) Serg

<0.3 040 | 0.5 | 0.90 0,70 | -
045 | 1.2 3.8 6.1 6.1 3.8
0.85 145 4_}“8 23.0 | 17,0 | 9.3
0.5 | 14,5 | 20,0 | 28,0 18,5 | 3.8
- 301 9,3 | 145 7.7 | 1.2
CONFIDENTTAL-DISCREET
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£ Teble 3
oo e
Trial No, 7. (2%nd November) Serge Battledress - .
- Right Knee (Arco 7" x 6V) o
" 12 | 35 | 58 ¢ 55 | 57 | 45 | 0.8 :
1 i i
2.5 | 3.0 | 12,0 | 12,5 | 9.3 | 7.5 ! 3.7
1.2 | 5.0 | 1.5 1245 11.3 | 1.3 8.7 ‘
b e d - —-.1-.-‘.:-
1.2 3.0 8.7 1045 9.5 8.0 10,0 ‘
P w ey WS @ e | S SuSa—— . D-‘—'ﬂ—'ﬂk--.' AR SEEERRgEraras N dr- ——_ AW . 4 % & T SN R
0.6 242 5.5 5.0 5.0 7:5 745 : ‘
0.3 | 03 1.0 145 2.5 345 2.0
A ' e AJ
Tablo &4
Triel No. 4. (13th Octo_b_c,z%nflo.r;._b:.t Suit
Right Foroarm (Lrea 6" x 5"
S o - e
- ¢0.3 | 1.2 } b0 2.8 A
. P‘-
<0.% 0.8 5.0 | 3.8 = 3
0.7 2.0 b0 2.6 | 3.5 0.7 :
e ——te
0e3 2.4 2.8 149 0.8 <0.3 -
- 008 1.6 0.3 - -
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Appendix II (Contd,)
Jable 5

Trial No, 5. (20th October) Combat Suit -
Right Knee (Ares 6" x o)

0.3 0.3  Ou 1.0 . 0.3 | <03
b g, '.t-u':a -.1‘ A
203 107 l 306 3-7 i 2.4 1.4
- JT o —
0.9 3.9 7ok #0611 341 147
I SO WSRO SR |
<0,3 2.8 4.6 3.7 1 2.8 3d
e . . o, e _tawr -.--,.-m---—-—-,—————JL-- s Y v o v s St
<O¢3 1.4- 1.0 007 1.0 ! Co7
Table 6

Irigl No. 7. (22nd November) Combut Suit -
Tert Knoe (frec 5" x 67)

- 1.2 5.0 1.8 19‘1— ' - ’

Dy -_.v-l.mq—" T iivd . 4 @ - - am om
1.8 2.5 3.8 2.3 2,0 1.2
1.2 2.3 3.0 )4-.0 3.8 203
1.8 2.5 3.3 %e5 3.3 1.8

- o mer et o
14 0.5 2.7 345 2,7 1.2
- - 1.0 108 102 0!5
{ %
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CONFIDENTTAL-DISCRINT

KHAKT SERGE BAUTLEDRESS
Toble 4

Approximate Area Contaminated (om?)

B T

[ IR

‘ﬁﬁﬂmﬁﬂﬁmﬁ:uwmmmm

’ .
i i ek b

b uu»mnmummwmmlmm
L]

. " . "8 :
T;;:’;al Forearn Knee _Thigh Abdom on
. R | L R L R L
— e mme mmcemm dhas csms .-
2 120 | 400 | 200 { 200 | MM NM NM
3 200 | 200 | 140 | 220 ; 180 | 160 50
L 130 90 160 190 70 90 NM
5 NM 110 | 300 | 230 | 250 | 280 130
3 130 | 470 | 320 | 300 | Nu NN NM
7 NN 200 | 200 | 250 | M 11 S 1
8(i) NN 130 200 | 200 | WM M | NM
8(ii) NM 130 290 290 | NM NM ! NM
8(iii) N 130 | 380 | 350 | 380 | 380 | 300
] ]
Inble 2
Moan Contoninitior lovels (mg/om”)
Fores high
Trial | I‘oz.'e'v.rm Knlee.- - hie ﬁ.bdomen‘
No. R L K L | R L
) RN M - s |
2 12,7 | 154 | 22,3 [ 20,7 | ™M | MM NM
3 6.0 | 45 12,2 | 9.8 | 75| 545 1.5
L 51 3.9 1 3.8 | 5.3 ]0.9] 1.2 M
5 ¥ 104 ] 6.9 | 7.2 | 5.6 8.4 2,2
6 6.9 | 7.6 6.1 7.3 | NM | NM NM
7 NM 5.7 ] 5.6 | 48 | MM | N NM
8(1) NM 2.2 | 3.0 | %5 | NM | NM NM
8(11) M 5.6 | 6.7 | L4eS | MM | MM NM
8(111) | M 5.3 § 8.0 | 49 | 9.6 |11.3 A
e — X

e

L]
The 'abdomen' on the battledress refers to the trousers.
NM = not messured.
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lable 3
Maximum contamination ievels (me/om?) o
Forearn \ Knee Thigh "
Trial ® & Abdonen
No, R L R I R L
2 40,8 L7.5 43,0 L2.1 NM NM NM
3 2 o 1505 18.3 1707 17-’-!- 1601 3-3
L 1.4 8.1 8,2 11,1 1.5 2,2 NM
5 NM 23,0 1443 16,6 1145 1145 L.6
6 23,0 28,0 23,1 26,2 NM A NM
7 N o o12.9 12,5 10.3 NN i N
8(41) NM 8.0 10,0 1Q.0 NM T N
8(ii) N 12.0 13,8 12,5 N 10 N
8(iii) NM 10.7 17.5 13,8 21.0 19.2 12,0
The 'cbdomen' on the battledress refers to the treusers,
NM = not measured. ’
COMBAT SUIT
Iable 4
Approximnte Ares °°’.‘.‘.5.”'.'21.7.‘.9.?.9_d..f.%‘..2.l
Trial Forearn nee 4 ?Eiﬁgu.____‘Abdomen‘m
No. R L R L R L
2 150 150 150 120 130 70 <30
3 120 110 120 100 70 80 40
L 150 110 220 NM <30 <30 NM
5 110 | 100 | 180 | 120 70 60 NM
6 70 90 2,0 230 NM I NM
7 190 150 220 190 100 90 100

toss
The 'abdomen' on the combat sult refers to the lower front
portion of the jacket.
NM = not measured.
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COMBAT SUIT -

i‘afol e 5

Meen contamination levels (mp/om2)

- Forearm Knea Thigh P
Trial = : - ,.,...,....E.L..__f Abdomen“
No. R L R L R L
s . 2 pe 5 e
2 2,1 2.4 2,2 2 049 145 <0.3
4 3 103 1ol+ 1.5 200 003 Ool& <003 A
I 243 1.8 1.4 NM 0.6 0.5 NM
5 163 161 2.3 1.8 O 0.7 Ml
6 1.2 1.6 1.0 1.6 Nit T I
7 147 1.6 1.6 2,271 1.8 1 2,0 {1 1
1
Table 6
Maxinun contemination levels (mg/em’)
Trinl Forearn Knee Thigh Abdomenﬂ
No. R L R L R L
2 5¢7 845 70 745 3¢5 5¢3 0.3
3 4,8 641 3.8 347 Dol 0.6 <043
L 5¢0 3,0 2.8 NM 1,0 0.8 NM
5 2.6 14 Tebs 3.7 1.5 2,0 NM
6 2.5 Le2 2.3 3.8 N M NM
7 345 3.0 345 4,0 348 3.9 1.5

f: 344
The 'abdomen' on the combrt suit refers to the lower front
portion of the jackot.

M = not measured,
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CONFI@ENTIALﬁDISCREET

Top figures =

ini*tial contamination levels

(mg/om#®) derived from oount rate,

Lower figures = Y. nenm

oval by brushing or vacuum.

(1) Trial No. 6. (8th November) Serge Battledreas -~ Left Iinee
Deoontamlnatjon by Brushing

L4.,6 15,4 2% .4 23,4 26,2 23.4 | 12.3 | 6.1
90 9% 83 377 | bk '3 ‘ 0o .0
13,9 20,0 | 24e7 | 26,2 | 26,2 18,5 | 9.2 5.1
95 77 25 9 12 o | 8 0

9,2 12,3 8.5 9,2 1145 3el 1.1 0.6
80 56 0 0 47 0 24 05,

1.5 3.8 0.9 0.7 0.8 0.6 1 0.5 0.5
80 8L, 0 0 20 12 | 33

j 0.5 0.5 0.5 0.5 Cuk ! - .
33 40 33 33 20
(i1) Triesl No. 7. (22nd Novembei) Combat Suit - Left Knee
Decontrmination, by Brushing
) 1.2 3,0 | 1.8 T |
40 59 43 6L ' 1
1.8 2,5 3,8 3,2 2,0 142
57 65 66 5 62 LA
142 2.3 3,0 ) 3.8 2.3
60 66 4 63 5k 80
148 2.5 363 345 3e3 1.8
- 78 70 77 6l 69 57 -
11 0.5 2,7 3,5 2.7 1.2
80 62 81 7 73 50
- L 1.0 1.8 1,2 0.5
i) 78 80 i 52
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(111) Irisl No, 7. (22nd November)

Combat Suit - Right Knee .

Decentamination .y Vacuun® Cleaning _

®
- <03 | 0.6 0.6 <.3 -
- 0. 0 ©_
@
< °|3 0.6 2.0 2.0 2.0 ‘ 005
- 0 12 37 12 0
0.8 1.0 1.8 1.5 1.8 1.5
50 0 35 25 1% 0
<o.3 1.8 1.2 1.0 200 200
- 29 20 0 0 0
0.5 2.5 1.5 105 2.2 1.5
0 L0 17 17 14 0
1.2 3,0 2.0 ‘” 1.8 3.5 105
40 L2 12 0 21 17
CONFIDENTIAL-DISCREET
- 18 - .
®
& [ ]

—— R
o i e . P

]

ik REE

!
&

- SN

o



EIRRT

A 2 A AN I

®

€

OONFIDENTTAL-DI SCREET

&
Tﬁtfl Suit Position Mean Maxinun Mininup
¥ - :
5 Serge B.D, R. Knee A 96 20
5 " n L. it 72 95 29
6 ] 1 R, n 4y - 85 0
6 " ] L. " 33 96 0
7‘ " " L. " 25 75 0
5@ Combat Re " > 82 > 05 >60
5 " L, " > 78 >93 >50
6 " R. " >63 >90 36
6 " L. " >82 »93 50
7 " L. " 6l 81 40

v |

»
In Trial No, 5 the intcrvel between contrminetion end decontamina-

tion was cpproximately % hour for Sorge B.D, and 1 hour for

combat suit.

(1i) Vecuum Cleaning % Reroval

In all others the interval was about 3 hour.

Triad Suit Position | Mean | Meximgm | Minimum
7 Serge B.D. R, Knee 7 INS 0
7 Comoot R. " 15 50 0
Py <
L ]
»
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